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Endotracheal Tube Holder 



Technical Field Of The invention 

The present invention relates generally to an endotracheal tube-holding 
apparatus and more particularly to an endotracheal tube holder in which an 
endotracheal tube is secured to be correctly position within the patient's mouth B 
and trachea. J\ 
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Background Of The invention 

10 An endotracheal tube holder is used on a patient for securing and holding 

in place an endotracheal tube. The endotracheal tube is a narrow, hollow tube q 
which is inserted through a patient's mouth and into the trachea. The purpose of -< 
the tube is to provide oxygen to the lungs of the patient to support respiration. 
In use, a portion of the endotracheal tube is left to protrude from the patient's 

15 mouth so that a ventilation device can be attached to the end of the tube to 
provide forced or assisted ventilation to the patient The endotracheal tube 
holder is placed on the patient's face, having an opening in registry with the 
patient's mouth. The tube is held in place by attaching the tube to the holder and 
then securing the holder to the patient. 
20 - The tube holder prevents the tube from moving longitudinally into or out of 

the patient's trachea. Unwanted movement could result in the loss of oxygen to 
the patient's lungs, and the loss of respiration, and possibly injury or death of the 
patient. 
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Endotracheal tubes are used under several conditions such as in the 
ventilation of a patient during anesthesia and resuscitation, as well as during 
critical care that commonly arises not only in the hospital but also while a patient 
is being treated at an accident or while being were transported. 
5 Endotracheal tube holders are known which include a faceplate which 

engages the patient's lips and/or adjacent areas and which carries a tube-holding 
device for securing an endotracheal tube within a patient's mouth and trachea. 
For example, U.S. Patents 5,829,430; 5,551,421; 5,513,633; 5,829,430; 
5,320,097; 5,237,988; 4,832,019 and 4,516,293, discloses such devices. 
10 The present inventor has recognized that it would be desirable to provide 

an endotracheal tube holder which is cost effectively manufactured and which is 
quickly and reliably usable by medical personnel, especially by paramedics at 
accident and injury locations. 



15 Summary Of The invention 

The endotracheal tube holder of the invention comprises an endotracheal 
tube-retaining base and an endotracheal tube-retaining clamp. The base and 
clamp act together to secure an endotracheal tube to a patient. A strap is used 
to secure the holder to the patient's head. 
20 The base is configured to rest on the patient's face, substantially over the 

patient's mouth. The base includes two arms which straddle the patient's mouth. 
The two arms each include a hook and loop surface (such as a VELCRO 
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surface) on a top side thereof. The strap is wrapped around the patient's head, 
and pressed to, and thereby fastened to, the hook and loop surfaces. 

According to a preferred embodiment, the base can include a soft surface, 



ED 

9 



such as a foam pad, on a bottom side thereof for the patient's comfort. Molded > 
on a top side of the retaining base are an endotracheal tube-securing block and gg 
two retaining clip-securing blocks. TO 

A separate piece, endotracheal tube-retaining clip is used to hold the 
endotracheal tube to the retaining base. The endotracheal tube is positioned 
between the retaining clip and the endotracheal tube-securing block. The area 
where the retaining clip and the securing block interface with the endotracheal 
tube is shaped so that it will secure a hollow tube between the sizes of about 3 
mm and 12 mm. The endotracheal tube-retaining clip is held in place by teeth on 
outside-facing surfaces thereof which engage corresponding teeth on inside- 
facing surfaces of the retaining clip-securing blocks. The interface holds the 
retaining clip in place until the user wishes to release the clip. To release the 
clip, the retaining clip is squeezed which separates the coacting- teeth. 

An alternate embodiment of the invention includes a curved section 

protruding from the bottom of the retaining base which functions as a bite block. 

The bite block prevents the patient from clamping his teeth down on the 

endotracheal tube and preventing oxygen from reaching the lungs. 

The endotracheal tube holder is secured to the patient's head and face by 

means of a strap assembly. A strap assembly is attached to the retaining base 

at a strap loop on one end of the base. A strap is preferably a one-piece hook 
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and loop (such as VELCRO) fabric material which can be separated into two 
strips along its length by means of a serration, or other type of line of weakness, 
extending longitudinally along a centerline of the strap. In use, the strap is 
wrapped around a patient's head and pulled apart into two strips, wherein the two 
5 strips are placed on the top side of the straddling arms of the retaining base to 
engage the hook and loop surfaces on the top surface of the arms. 

Numerous other advantages and features of the present invention will be 
become readily apparent from the following detailed description of the invention 
and the embodiments thereof, from the claims and from the accompanying 
10 drawings. 



Brief Description Of The Drawings 

Figure 1 is a perspective view of the endotracheal tube holder of the 
present invention strapped to a patient; 
15 Figure 2 is an enlarged perspective view of the tube holder of Figure 1 

including a base and a clip; 

Figure 3 is an enlarged perspective view of the clip of the tube holder of 
Figure 2; 

Figure 4 is an enlarged perspective view of an alternate tube holder base 
20 of the invention; 

Figure 5 is a side view of the tube holder base of Figure 4; 
Figure 6 is a perspective view of a further alternate embodiment base for 
the tube holder; 
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Figure 7 is a plan view of Figure 6; 

Figure 8 is a side view of the base of Figure 6; m 

Figure 9 is an enlarged perspective view of an alternate embodiment clip ^ 
for a tube holder; ^ 
5 Figure 10 is an enlarged plan view of the clip shown in Figure 9; ^ 

Figure 1 1 is a perspective view of a further 'alternate embodiment base; HI 

Figure 1 2 is a plan view of the base of Figure 1 1 ; 

Figure 13 is an exploded perspective view of another alternate 
embodiment tube holder; and 
10 Figure 14 is a perspective view of the alternate embodiment of Figure 13 

shown is an assembled condition. 
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Detailed Description Of The Preferred Embodiments 

Whiie this invention is susceptible of embodiment in many different forms, 
15 there are shown in the drawings, and will be described herein in detail, specific 
embodiments thereof with the understanding that the present disclosure is to be 
considered as an exemplification of the principles of the invention, and is not 
intended to limit the invention to the specific embodiments illustrated. 

Figure 1 illustrates the endotracheal tube holder 20 of the invention 
20 strapped to a patient. The holder 20 includes a base 24 and a tube-holding 

assembly 28. The base 24 is secured onto the patient by a strap 30. The tube- 
holding assembly 28 holds an endotracheal tube 32 which enters the patient's 
mouth 36 and is positioned in the trachea. 
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The strap 30 is threaded into a strap loop 40 formed on an end of the base 
24 and secured upon itself to affix the strap 30 to the base 24. The strap is m 

S3 

preferably a one-piece hook and loop (such as VELCRO) fabric material which 

can be separated into two strips 46a, 46b along its length by means of a ^ 

serration, or other type of line of weakness, extending longitudinally along an ^ 

r- 

approximate centerline 44 of the strap 30. rn 

O 

The base 24 is configured to rest on the patient's face, substantially over O 



the patient's mouth 36. The base 24 includes straddling arms 50a, 50b 
extending from a raised central platform 50c. The two arms 50a, 50b straddle 

10 the patient's mouth. The two arms each include a hook and loop surface 52a, 
52b on a top side thereof. The hook and loop surface can be applied to the top 
surface of the arms 50a, 50b for example by the use of hook and loop tape, such 
as a VELCRO tape. When the strap 30 is wrapped around the patient's head, 
the strips 46a, 46b can be fastened to the hook and loop surfaces. The base 24 

15 can include a soft surface, such as a foam pad, on a bottom side 24a thereof for 
the patient's comfort. 

The base 24 and the tube-holding assembly 28 are shown in more detail 
in Figure 2. Molded on a top side 24b of the retaining base 24 are an 
endotracheal tube-securing block 62 and two retaining clip-securing blocks 64, 
20 66. A separate piece, endotracheal tube-retaining clip 70 is used to hold the 
endotracheal tube 32 to the retaining base 24. The retaining clip 70 is 
substantially U-shaped, with legs 72, 73 extending from a base end 74. The 
endotracheal tube 32 is positioned between the retaining clip 70 and the 
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endotracheal tube-securing block 62. The surface area between the retaining 

CD 
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clip 70 and the securing block 62 that contact the endotracheal tube 32 is shaped fa 

■H 

so that it will secure a hollow tube between the sizes of about 3 mm and 12 mm. *p> 
The endotracheal tube-retaining clip 70 is held in place by teeth 76 on = 
5 outside-facing surfaces of the legs 72, 73 which engage corresponding teeth 80 

m 

on inside-facing surfaces of the retaining clip-securing blocks 64, 66. The q 

O 

coacting teeth 76, 80 hold the retaining clip 70 in place until the user wishes to 
release the clip 70. To release the clip 70, the legs 72, 73 are squeezed together 
which separates the coacting teeth 76, 80. 

10 The securing block 62 includes a post 84 (shown more clearly in Figures 4 

and 5) and a cap 86. The cap 86 includes a substantially concave tube-receiving 
area 88 which includes substantially planar areas 87a, 87b with tube-engaging 
teeth 89. The cap 86 has a greater lateral dimension than the post 84 such that 
the legs 72, 73 of the clip straddle the post 84, while allowing some clearance so 

15 that the legs 72, 73 can be squeezed together to release the clip from the blocks 
64, 66. The legs 72, 73 slide snugly, in a height direction, beneath the overhang 
of the cap 86 and the raised central platform 50c. 

Figure 3 illustrates the clip 70 in detail. The teeth 76 have gradually 
sloped sides 76a facing in a direction leading into engagement with the clip- 

20 retaining blocks 64, 66, and steep backsides 76b. The teeth 80 of the blocks 64, 
66 also have gradually sloped sides facing the direction of insertion of the clip 
and steep front sides. The gradually sloped sides of the teeth 76, 80, which 
come into an engagement as the clip 70 is engage to the blocks 64, 66, allow for 
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locking of the clip 70 to the blocks 64, 66 with minimal force. The backsides 76b 
of the teeth 76, in abutting engagement with the front sides of the teeth 80, 
prevent a force in a direction opposite to the insertion direction from removing the 
clip 70 from the blocks 64, 66, unless the legs 72, 73 are first squeezed together 
5 to disengage the teeth 76, 80. The clip 70 also includes substantially planar 
tube-gripping regions 90a, 90b having teeth 92. 

Figures 4 and 5 illustrate an alternate embodiment holder 120 that 
includes a curved section 122 protruding from the bottom of the retaining base 24 
which functions as a bite block. The curved section 122 includes a concave, 
10 semi-cylindrical inside surface 122a and a convex, semi-cylindrical outside 
surface 122b. The curved section 122 prevents the patient from clamping his 
teeth down on the endotracheal tube 32 and preventing oxygen from reaching 
the lungs. The curved section 122 can also be used on an alternate base 124 
described below in Figures 6-8. 
15 Figure 5 also illustrates that the bottom 24a of the base 24 has a generally 

curved profile allowing the base 24 to fit comfortably on a patient's face. 

Figures 6-8 illustrate an alternate base 124 having an alternate tube- 
securing block 1 62. The base 124 can be engaged by the clip 170 described 
below. The base 124 is similar to the previously described base 24 except as 
20 noted. The concave tube receiving area 188 is recessed from a front edge 150d 
of a raised central platform 150c of the base 124. The concave area is formed 
by planar areas 189 carried on the cap 186 and the raised central platform 150c; 
and curved central areas 191 carried on the cap 186 and the raised central area 
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1 50c. Horizontally extending teeth 193 are continuous through the respective m 

c/> 

areas 189, 191 . The teeth 193 grip the tube held within the area 188. A tether ^ 

loop 202 can be provided to connect the clip 70 or 170 onto the base 1 24 using a S 

tether cord. Q3 

C 

5 The base 124 further includes a brace block 203 that is used by the user m 

o 

to grip the block and clip and drive the clip onto the base 124 in latched condition £g 
via the teeth 76, 80. 

Figures 9-10 illustrate an alternate clip 170. The alternate clip 170 is 
similar to the clip 70 except as noted. The clip could be used with any of the 
10 bases 24, 124 disclosed herein, but preferably is used with the base 124 of 

Figures 6-8. The clip 170 includes a loop 206 for retaining a tether cord that is 
to also be engaged to the loop 202 of the base 124. The clip 170 includes planar 
regions 21 2 connected by a curved region 214, all arranged to grip a tube when 
gripped by the holder. The regions 212, 214 include continuous horizontally 
15 disposed teeth 218 for gripping the tube. 

Figures 1 1 and 1 2 illustrate a further alternate base 224 that is effectively 
identical to the base 124 except the base includes an end plate 150e that 
connects the legs 50a, 50b. 

Preferably, the bases 24, 124 and the retaining clips 70, 170, as well as 
20 the curved section 122 of the alternate embodiment of Figure 4 are composed of 
plastic. 

Figure 13 illustrates an alternate base 224, used with the clip 170. The 
base 224 is substantially identical to the base 124 of Figure 6 but includes an 
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aperture 230 behind the tube-securing block 162. A latch 236 is assembled to C£ 

the base 224 by use of a snap fit pin 242 having a shaft 243 and a head 248, ^ 

both split by a longitudinal slot 250. When the head 248 is pressed into the £ 

ZD 

aperture 230 the shaft 243 and the head 248 are constricted by a decrease in the 

slot width such that the head 248 can pass through the aperture 230. The head O 



248 springs back under the base 224 to retain the latch 236 rotatably onto the I< 
base 224. The shaft 243 has an unconstricted diameter less than the diameter of 
the aperture 230 to be rotatable therein. The head 248 has an angled leading 
surface 248a to cause the constriction of the head and shaft and a shoulder 
surface 248b perpendicular to the shaft 243 which retains the pin, preventing 
retraction of the head 248 out of the aperture. 

The latch 236 includes a latch block 256 having a length i greater than a 
width w where the latch is installed onto the base 224 and turned to the 
orientation shown in Figures 13 and 14, the legs 72, 73 cannot be squeezed 
together to disengage the teeth 76, 80 of the legs 72, 73 and the clip-securing 
blocks 64, 66. 

For removal and installation of the clip 170, the latch 236 is turned 90° 
from the position shown in Figures 13 and 14 by turning a latch handle 260. The 
smaller dimension w allows sufficient squeezing of the legs 72, 73 to remove or 
install the clip 170. The brace block 203 is located rearwardly of the legs so as 
not to interfere with squeezing the legs together to release the clip. 

From the foregoing, it will be observed that numerous variations and 
modifications may be effected without departing from the spirit and scope of the 
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invention. It is to be understood that no limitation with respect to the specific 
apparatus illustrated herein is intended or should be inferred. 
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